ABSTRACT
Tratamiento de las Hernias de Morgagni Mediante el Abordaje Transabdominal

INTRODUCTION
Morgagni hernias (MH) are rare congenital defects of the retrosternal region, comprising only about 3% of all diaphragmatic hernias (1-3). They are thought to occur through a failure of fusion in the anterior part of the pleuroperitoneal membrane and deficiency in the muscularization process (2) . These hernias are usually diagnosed in adults as isolated defects, contrary to the frequent associated anomalies in the paediatric age group (3) (4) (5) . Once diagnosed, the treatment is surgical due to consideration of bowel strangulation (3). Various surgical approaches have been advocated ranging from open procedures to minimally invasive techniques. In this report, the authors' report their experience with the abdominal approach in the repair of Morgagni hernias in five children together with a discussion of symptoms, associated anomalies and outcome.
SUBJECTS AND METHODS
The data of five patients operated on between 1992 and 2003 were evaluated with regard to age, gender, presenting symptoms, associated anomalies, diagnostic methods, operative procedure, presence of hernia sac, herniated organ(s), complications and records of follow-up. Operative technique involving an upper midline incision was done in each patient. Following reduction of the herniated organ(s), the hernia sac was excised and the anterior diaphragmatic defect was repaired by suturing the diaphragmatic edge to the under side of the posterior rectus sheath at the costal margin using nonabsorbable polypropylene interrupted sutures. Chest tube was not required in any of the patients.
RESULTS
The average age of four boys and one girl with MH was 34 months (range from 6 to 96 months at operation). The presenting symptoms were mainly respiratory in three (dyspnoea in two and persistent cough in one), gastrointestinal in one (recurrent abdominal pain) and cardiac in another patient (cyanosis in one patient with tetralogy of Fallot) as shown in Table 1 . Associated anomalies were present in three patients, consisting of cardiac anomalies in two (one venticular septal defect and one tetralogy of Fallot) and oesophageal atresia with tracheosophageal fistula in one patient ( Table 1 ). The diagnosis of MH in each patient was reached by posteroanterior chest radiograph demonstrating air-filled areas (superimposed on the cardiac shadow) which were of retrosternal location by lateral chest X-rays (Fig. 1) . Barium enema radiographs revealed the herniated organ to be the colon in the five patients (Fig. 2) . A further imaging study was not done in any of the patients except for one who was admitted with a chest CT performed at another medical centre. The presence of MH in the patient with oesophageal atresia-trachaeosophageal fistula was detected at age three months by postoperative follow-up chest radiograph. We were unable to detect the defect in this patient neither at thoracotomy done for fistula repair and oesophageal anastomosis nor was it revealed by early postoperative chest Xrays.
At operation, the hernia in each patient was observed to be right-sided comprising the transverse colon. In one patient, major omentum was also herniated. Reductions were done easily, with no adherence to the hernia sac which was present in every case. The hernia sac was also excised in every patient and was free of adhesions. The mean hospitalization duration was 6.4 days (range 5-8 days) which was uneventful. No postoperative respiratory support was required. There was no recurrence during long term follow-up. 
DISCUSSION
Morgagni hernia has an incidence of 1%-6% of surgically repaired congenital diaphragmatic hernias (5, 6) . Its incidence has been reported as 3% in a large series of 1750 cases and as 2.6% in 534 cases of diaphragmatic hernias (7-10). There were only five cases in 12 years from the reporting institution in this study and there was a male preponderance. This defect occurs as a result of failure in the fusion of anterolateral diaphragmatic portions with the tranverse septum (11) . Usually located on the right side, the defect could occur on the left in approximately 2% of cases and bilateral in 8% (6, 7, 12) . All the defects in the present series were right-sided.
Symptoms have been predominantly respiratory especially in children in the reported series (1). In a report, 7 out of 11 paediatric patients presented with respiratory complaints whereas one had gastrointestinal symptoms and 2 were asymptomatic (13) . Three patients in the present series had respiratory problems and one had gastrointestinal symptoms. One of our patients with tetralogy of Fallot had MH diagnosed during evaluation for cyanosis.
Although a wide range of anomalies associated with MH have been described, most of them consist of cardiac defects, up to 80% in some series (9) . Two patients in the present study had associated cardiac anomalies and one had oesophageal atresia with tracheoesophageal fistula (EA-TEF). We were not able to find a report on association of EA-TEF with MH in the literature and this patient probably represents the first reported case.
The diagnosis in these cases were reached with the aid of postero-anterior and lateral chest X-rays and confirmed with barium enemas (2, 14) . There are various suggestions in the literature on the diagnostic methods for MH. In our patients, confirmation by barium enema sufficed for the diagnosis and this observation is consistent with another (15).
It is undisputed that surgical repair is mandatory in the treatment of MH to prevent possible complications of incarceration and strangulation (6, 16) . However, surgical approaches have varied widely in the reports, including thoracic and abdominal procedures with open or minimally invasive techniques (1, 6, 7, 17) . The hernias in the present series were all repaired by transabdominal approach. The reduction of the herniated organs did not pose a problem at all and we did not encounter any adhesions of the hernia sac with intrathoracic membranous structures such as pleura and pericardium mentioned in other reports. Recently, there have been suggestions on the transthoracic approach, mainly with regard to adhesions between the sac and other structures (1, 4, 15) . It should be noted that complete removal of the hernia sac is not mandatory and partial excision in unfeasible situations have been applied with no postoperative problems in a report on transabdominal minimally invasive repair of diaphragmatic defects (13) . However, this suggestion should be considered cautiously due to a number of drawbacks. The defect should not be bilateral which would not be easy to document preoperatively. Intestinal malrotation should be absent as should strangulation which would pose a serious problem with the thoracic approach and which are not rare in patients with MH (16) . The morbidity of the thoracotomy and requirement of chest-tube drainage for some time should also be considered. In this series, there was no problem with postoperative lung expansion.
The authors, therefore, conclude that the classical abdominal approach using a small midline incision is a very effective and feasible treatment modality for MH. It provides the surgeon with the ability to correct associated abdominal malformations and complications with good results and with no recurrence in long-term follow-up.
